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$%675$&70DQ\ UHVHDUFK SURMHFWV KDYH DVVHVVHG WKH SRVVLELOLW\ DQG HIIHFWLYHQHVV RI
LPSOHPHQWLQJ JDPHV DV KHDOWK LQWHUYHQWLRQV 5HFHQW OLWHUDWXUH VKRZV JHQHUDOO\ SRVLWLYH
UHVXOWV LQ VSHFLILF FDVH VWXGLHV+RZHYHUZH DFNQRZOHGJHG WKDW UHVHDUFK SURMHFWV LQ WKLV
ILHOG UHJXODUO\ VHHP WR GLVUHJDUG WKH FRQQHFWLRQ WR SRVVLEOH HIIHFWLYH JDPH PHFKDQLFV
GHVLJQSULQFLSOHVDQGEHKDYLRUFKDQJHWKHRULHVWRXQGHUSLQVXFKUHVXOWV(YLGHQWO\PRVWRI
WKHVH VWXGLHVZHUH LQWHQGHGDQGGHVLJQHG VROHO\DV UDQGRPL]HGFRQWUROOHG WULDOV UFW¶V WR
YDOLGDWHHIIHFWLYHQHVVRIKHDOWKLQWHUYHQWLRQV:HSURSRVHDWKHRUHWLFDOIUDPHZRUNWRDVVHVV
ZKHWKHU DQG RQ ZKDW JURXQGV FHUWDLQ EHKDYLRUDO HIIHFWV PD\ EH DWWULEXWHG WR SDUWLFXODU
JDPH PHFKDQLFV DQG JDPH SOD\ DVSHFWV 2XU PRGHO LV IRXQGHG RQ WKH (ODERUDWLRQ
/LNHOLKRRG0RGHORI3HUVXDVLRQ(/0ZKLFKLVTXLWHDSSURSULDWHWRJXLGHWKHHYDOXDWLRQ
VWUXFWXUHIRU LQWHUYHQWLRQVWKDWHLWKHUDLPDWVKRUWWHUPRUORQJWHUPDWWLWXGHDQGEHKDYLRU
FKDQJH7KHVFRSHRIWKHUHVHDUFKIUDPHZRUNZHKDYHLQPLQGLVWRRH[WHQVLYHWRHODERUDWH
KHUH VLQFH LW VWUHWFKHV IURP JDPHSOD\ SULQFLSOHV 	 PHFKDQLFV WR SV\FKRORJLFDO
HQWHUWDLQPHQW WKHRULHV WR SHUVXDVLYH SULQFLSOHV 	 EHKDYLRUDO WKHRULHV DQG VHYHUDO 8;
UHODWHGHYDOXDWLRQPHWKRGVDVZHOO%\PHDQVRIDQDQDO\VLVRI WKHZRUNLQJSULQFLSOHV LQ
WKHUHQRZQHGJDPHEDVHGLQWHUYHQWLRQ5H0LVVLRQZHSURSRVHDVPDOOVWHSWRZDUGVVXFKD
IUDPHZRUN6LQFHZHFRQVLGHUWKH(/0DQHVVHQWLDOJXLGLQJPRGHOZLWKLQRXUIUDPHZRUN
ZHQHHGWRFODULI\LWVZRUNLQJEHIRUHKDQG

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2EYLRXVO\LQWKHILHOGRIKHDOWKJDPHLQWHUYHQWLRQUHVHDUFKVRPHLPSRUWDQWVWHSVDUHEHLQJ
PDGHDOUHDG\&OLQLFDOWULDOVFRQFHUQLQJKHDOWKJDPHVVRPHWLPHVLQGHHGHYDOXDWHWKHXVHRI
VRFLRSV\FKRORJLFDO WKHRULHV RQ DWWLWXGH DQG EHKDYLRU FKDQJH .KDUUD]L 6KLURQJ /X
*KDUJKDEL	&ROHPDQ ȱ 5DKPDQL	$XVWLQ%RUHQ  3ULPDFN&DUUROO HW DO
+RZHYHU WKH LQWHUUHODWLRQZLWK RUPDSSLQJ WRHIIHFWLYHJDPHGHVLJQSULQFLSOHV	
PHFKDQLFV LV PRVWO\ QHJOHFWHG 0RUHRYHU WKHUH LV OLWWOH FRQVHQVXV DERXW WKH UHTXLUHG
FRQWHQW DQG VWUXFWXUH RI D UHVHDUFK 	 GHYHORSPHQW IUDPHZRUN WKDW LQFRUSRUDWHV
H[SHULPHQWDO YDOLGDWLRQ DV ZHOO DV DVVHVVPHQW HYDOXDWLRQ DQG SRVVLEO\ YDOLGDWLRQ RI
HIIHFWLYHJDPHGHVLJQSULQFLSOHV

3UREOHPVRSSRUWXQLWLHV	JRDOV
7KH PDLQ JRDO RI WKLV SDSHU LV WR SUHVHQW D FRQFHSWXDO IUDPHZRUN IRU LQWHUYHQWLRQ DQG
YDOLGDWLRQUHVHDUFK6LPLODUWRZKDW/LPHWDODOUHDG\DFFRPSOLVKHGLQWKHILHOGRI
HGXFDWLRQDO JDPHV ZH EHOLHYH RXU HIIRUWV ZLOO FRQWULEXWH WR WKH GHYHORSPHQW RI DQ
LQWHUQDWLRQDONQRZOHGJHEDVHRQDVVHVVPHQWRIHIIHFWLYHJDPHGHVLJQSULQFLSOHV LQKHDOWK
JDPHLQWHUYHQWLRQV3OHDVHQRWHZKHQHYHU,ZULWHµZH¶LQWKLVWH[W,UHIHUWRP\FROOHDJXHV
DW WKH SURIHVVRUVKLS8VHU ([SHULHQFH	8VHU&HQWHUHG'HVLJQ 7KLV SDSHU FDQ EH SDUWO\
XQGHUVWRRGDVDQH[WHQVLRQRI%UDDG)RONHUWV	-RQNHUZKRH[SORUHDQDSSURDFKRI
PRQLWRULQJ GHVLJQ GHFLVLRQV DQG FRUUHVSRQGLQJ WKHRULHV WKURXJKRXW WKH GHVLJQ 	
GHYHORSPHQW F\FOH RI JDPH EDVHG KHDOWK LQWHUYHQWLRQV DOORZLQJ HYDOXDWLRQ UHVXOWV WR EH
DWWULEXWHGWRGHVLJQGHFLVLRQV7KHFXUUHQWSDSHUKRZHYHUVNHWFKHVDQRYHUDOOSLFWXUHRIWKH
UHVHDUFK IUDPHZRUN RXU UHVHDUFK JURXS DLPV DW XVLQJ WKH(ODERUDWLRQ/LNHOLKRRG0RGHO
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(/0DVDJXLGLQJSULQFLSOH ,WGHPRQVWUDWHVZKDW WKHFRQFHSWXDOSDUWVFRPSULVHRIDQG
KRZWKH\DUHFRQWLQJHQWXSRQWKH(/0$QH[SHUWUHYLHZRI5H0LVVLRQIURPDSDUWLFXODU
SHUVSHFWLYHZLOOLOOXVWUDWHWKHPRGXVRSHUDQGLRIWKHIUDPHZRUNDQGLWVYDULRXVVHFWLRQV

:+,7(3$3(5+($/7+*$0(86(55(6($5&+02'(/
2XU ZKLWH SDSHU RXWOLQHV D FRQFHSWXDO IUDPHZRUN IRU JDPH HIIHFW VWXGLHV LQ ZKLFK
JDPHSOD\ H[SHULHQFH DQG HIIHFWV LQ WHUPV RI KHDOWK LQWHUYHQWLRQV DUH UHODWHG WR WKH
XQGHUO\LQJGHVLJQSULQFLSOHV6RPHHVVHQWLDO SULQFLSOHVZLOOEHH[SODLQHGDIWHUZDUGVZLWK
WKHGHVFULSWLRQRIDYLDEOHH[SHUWHYDOXDWLRQDQGSOD\WHVWRI5H0LVVLRQ+RSHODE
,QWHQGHGIRURSWLPL]LQJSDWLHQWEHKDYLRUDOSDUWLFLSDWLRQLQFDQFHU WUHDWPHQWSURJUDPV WKLV
JDPHEDVHGLQWHUYHQWLRQLVDOUHDG\H[WHQGHGO\WHVWHGE\PHDQVRIH[SHULPHQWDOYDOLGDWLRQ
UHVHDUFK .DWR HW DO  5HVXOWV VKRZ WKDW SOD\LQJ 5H0LVVLRQ LPSURYHG WUHDWPHQW
DGKHUHQFH VHOIHIILFDF\DQG NQRZOHGJH ,W GLGQRW DIIHFW VHOIUHSRUW RI DGKHUHQFH VWUHVV
FRQWURORUTXDOLW\RIOLIH:LWKWKDWLQPLQGZHFRQVLGHULWVLJQLILFDQWWRDVVHVVWKHPDSSLQJ
DGHTXDF\ RI PRWLYDWLRQDO DQG SHUVXDVLYH EHKDYLRU FKDQJH SULQFLSOHV WR JDPH GHVLJQ
SULQFLSOHV
:H VHW XS DQ H[SHUW HYDOXDWLRQ XVLQJ KHXULVWLFVZLWKZKLFKZH DLP WR DGGUHVV MXVW RQH
FDWHJRU\ RI SRVVLEOH HIIHFWLYH JDPH DVSHFWV KHUH8VLQJ KHXULVWLFV LV D GHOLEHUDWH FKRLFH
FRQVLGHULQJ ZKDW %HUQKDXSW  UHFRPPHQGV DERXW SURSHU XVHU H[SHULHQFH UHVHDUFK
PHWKRGV6KHHPSKDVL]HVWKHLPSRUWDQFHRIVHOHFWLQJWKHDSSURSULDWHPHWKRGUHODWHGWRWKH
GHYHORSPHQW SKDVH DW KDQG IRFXV JURXSV LQWHUYLHZV LQIRUPDO SOD\ WHVWLQJ DQG
TXHVWLRQQDLUHVLQWKHSUHSURGXFWLRQDQGSURWRW\SHSKDVHKHXULVWLFHYDOXDWLRQSOD\WHVWLQJ
REVHUYDWLRQ VHPLVWUXFWXUHG LQWHUYLHZV TXDQWLWDWLYH FRPSDULVRQVRI JDPHUV¶ EHKDYLRUV
DQG TXHVWLRQQDLUHV IRFXVLQJ RQ XVHUV¶ DWWLWXGH DQG H[SHULHQFHV LQ WKH LPSOHPHQWDWLRQ	
WHVWLQJ SKDVH %HIRUH ZH FDUU\ RXW D SOD\WHVW WR DVVHVV WKH DFWXDO XVHU H[SHULHQFH LW LV
HVVHQWLDO WR DQDO\VH WKH JDPH LQ DGYDQFH WR LQVSHFW ZKHWKHU LW FRQWDLQV SRWHQWLDO
PRWLYDWLRQDO DQG SHUVXDVLYH SULQFLSOHV :H QHHG D ILWWLQJ FKHFNOLVW RU KHXULVWLFV WR
H[DPLQH WKH JDPH LQ H[SHUW HYDOXDWLRQ $ OLVW RI KHXULVWLFV FRQVLVWV RI HOHPHQWV WR
V\VWHPDWLFDOO\ LQVSHFW HIIHFW UHODWHG DVSHFWV OLNH FKDOOHQJHV JRDOV UHZDUGV YLVXDOV
H[FLWHPHQWVWRU\OLQHFKDUDFWHUVHWF:DQJ6KHQ5LWWHUIHOG

'XDOSDWKZD\PRGHOORQJWHUP	VKRUWWHUPHIIHFWV
%HIRUHZHFRQVWUXFWDQH[SODQDWRU\VHWRIKHXULVWLFVIRURXUH[SHUWHYDOXDWLRQZHQHHGWR
FODULI\WKHVWUXFWXUHRIRXU(/0JXLGHGGXDOSDWKZD\PRGHOZKLFKLVEDVHGRQWKHSUHPLVH
WKDWLQWHUYHQWLRQVKDYHGLIILFXOW\WRVXVWDLQLQWHQGHGEHKDYLRUFKDQJH,PPHGLDWHDQGVKRUW
WHUPHIIHFWVJHQHUDOO\VHHPHDVLHUWRDWWDLQZKLOHORQJWHUPHIIHFWVVHHPUDWKHUGLIILFXOWWR
DFKLHYHDV3HWW\%DUGHQ	:KHHOHUH[SODLQDFFXUDWHO\7KHPDLQGLVWLQFWLRQLQRXU
PRGHO LV EDVHG RQ WKH FRQGLWLRQ WKDW FHUWDLQ W\SHV RI LQWHUYHQWLRQV UHTXLUH ORQJ WHUP
EHKDYLRU FKDQJH HIIHFWV VWRS VPRNLQJ HDW PRUH KHDOWK\ PDLQWDLQ SK\VLFDO H[HUFLVH
DGKHUHQFH WR GUXJ LQWDNH ZKLOH RWKHU W\SHV FDOO IRU LPPHGLDWH DQG VKRUW WHUP HIIHFWV
GLVWUDFWIURPSDLQIXOWUHDWPHQWSUHSDUHIRUGLVWUHVVIXOWUHDWPHQWUHKDELOLWDWLRQH[HUFLVH
2XUHQWLUHUHVHDUFKDQGDVVHVVPHQWFRQFHSWLVEDVHGRQWKH(ODERUDWLRQ/LNHOLKRRG0RGHO
RI3HUVXDVLRQ IURP3HWW\	&DFLRSSRDGXDOSURFHVV WKHRU\RIKRZDWWLWXGHVDUH
IRUPHGDQGFKDQJHG,W LVEDVHGRQWZRDVVXPSWLRQVSHRSOHZDQWWRKDYHFRUUHFWEHOLHIV
DQGSHRSOHGRQRWKDYHWKHPRWLYDWLRQRUDELOLW\WRFDUHIXOO\DVVHVVHYHU\WKLQJ$FFRUGLQJ
WR3HWW\	&DFLRSSRSHUVXDVLRQKDSSHQVDORQJWZRFKDQQHOVILUVWO\WKHFHQWUDOURXWHORQJ
WHUPHIIHFWVSHRSOHORJLFDOO\DQGFRQVFLRXVO\VFUXWLQL]HWKHDUJXPHQWVWKH\DUHSUHVHQWHG
ZLWK WKH UHVXOWVRI WKHLU VFUXWLQ\GHWHUPLQHV WKHGLUHFWLRQRI WKHSHUVXDVLRQ WKLV UHTXLUHV
PRWLYDWLRQ DQG WKH DELOLW\ WR WKLQN FDUHIXOO\ DERXW WKH LVVXHV DW KDQG DQG VHFRQGO\ WKH
SHULSKHUDOURXWH VKRUW WHUPHIIHFWVSHRSOH UHO\RQ WKHXVHRIKHXULVWLFV LQ WKH UXOHRI
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WKXPE RU HGXFDWHG JXHVVZD\ DQG VXUIDFHOHYHO FXHV WR YDOLGDWH SHUVXDVLYH DUJXPHQWV
WKH\ DUH SUHVHQWHGZLWK WKH FXHV W\SLFDOO\ KDYH OLWWOH WR GRZLWK WKHSHUVXDVLYHPHVVDJH
LWVHOIDQGDUHSUHPLVHGRQH[LVWLQJIDPLOLDULW\DQGSRVLWLYHDWWLWXGHVZHDUHGUDZQLQWRLW
E\IDQF\JUDSKLFVDWWUDFWLYHSHRSOHSHRSOHZHOLNHWKLVURXWHUHTXLUHVOHVVPRWLYDWLRQDQG
OHVVFRQVFLRXVDWWHQWLRQ
(VSHFLDOO\ LQ KHDOWK LQWHUYHQWLRQ GHVLJQ DQG HYDOXDWLRQ LW LV FUXFLDO WR XQGHUVWDQG ZKDW
H[DFWO\ WULJJHUV KLJKHU PRWLYDWLRQ IRU HODERUDWLRQ WKXV HQFRXUDJLQJ SDWLHQWV WR WDNH WKH
FHQWUDO URXWH LQRUGHU WRDWWDLQVXVWDLQHGFKDQJHV LQEHOLHYHDQGDWWLWXGH6WURQJDWWLWXGHV
DUH PRUH GXUDEOH JXLGH WKLQNLQJ DQG SHUKDSV PRVW LPSRUWDQW VWURQJ DWWLWXGHV JXLGH
EHKDYLRU 3HWW\%DUGHQ	:KHHOHU3OD\LQJ5H0LVVLRQ IRU WKH ILUVW WLPHSDWLHQWV
FRXOGMXVWSOD\DORQJIRUWKHVDNHRIDHVWKHWLFVDQGIXQ%XWE\ZD\RIUHFRJQL]LQJSHUVRQDO
UHOHYDQFH LQ WKH SUHVHQWHG LVVXHV ZKLFK SRVVLEO\ DURXVH WKHLU µQHHG IRU FRJQLWLRQ¶
7KRPSVRQ 	 +DGGRFN  WKH\ FRXOG EH WHPSWHG WR FKRRVH WKH FHQWUDO URXWH
2WKHUZLVHLWPLJKWVXIILFHWROHWWKHPPHUHO\WUDYHOWKHSHULSKHUDOURXWHWRSUHYHQWRUHYDGH
UHIOHFWLRQVDQGFRXQWHUDUJXPHQWVRQSHUVXDVLYHRUPRWLYDWLRQDOPHVVDJHV

&216758&7,1*$6(72)+(85,67,&6
,QRUGHUWRFRQVWUXFWDYDOLGVHWRIKHXULVWLFVIRULQLWLDOH[SHUWHYDOXDWLRQILUVWO\ZHKDYHWR
GHWHUPLQHDQGFODVVLI\WKHWDUJHWHIIHFWVRIWKHLQWHUYHQWLRQ7KHJDPHJRDOVRI5H0LVVLRQ
DUHFOHDUO\VWDWHGLQWKHUHVHDUFKUHVXOWVRI.DWRHWDO$FFRUGLQJWRWKHDXWKRUVWKH
JDPHFRQWHQWZDVHQJLQHHUHG WRDGGUHVVEHKDYLRUDO LVVXHV LGHQWLILHG LQ OLWHUDWXUHUHYLHZV
DQG SUHSURGXFWLRQ WDUJHWLQJ VWXGLHV DV FUXFLDO IRU RSWLPDO SDWLHQW SDUWLFLSDWLRQ LQ FDQFHU
WUHDWPHQW,QWKHLUH[SHULPHQWDOVWXG\DFRQWUROJURXSSOD\HGDFRPPHUFLDOJDPHZKLOHWKH
H[SHULPHQWDO JURXS SOD\HG WKH VDPH JDPH SOXV WKH LQWHUYHQWLRQ JDPH5H0LVVLRQ IRU DW
OHDVWRQHKRXUSHUZHHNGXULQJWKUHHPRQWKV5HVXOWVVKRZWKDW7UHDWPHQWDGKHUHQFHVHOI
HIILFDF\DQGNQRZOHGJHDERXWFDQFHUWUHDWPHQWLPSURYHGVLJQLILFDQWO\3OD\LQJWKHJDPH
GLGQRWDIIHFWVHOIUHSRUWPHDVXUHVRIDGKHUHQFHVWUHVVSHUFHLYHGFRQWURORYHUKHDOWKRU
TXDOLW\RIOLIH
2XUH[SHUWHYDOXDWLRQDLPVWRDVVHVVZKLFKJDPHFKDUDFWHULVWLFVFDXVHGWKHVXFFHVVIXODQG
WKHOHVVVXFFHVVIXOUHVXOWV7KHSURSHUURXWHLQRXUGXDOSDWKZD\PRGHOLVGHWHUPLQHGE\WKH
WDUJHWHGKHDOWKEHKDYLRUDVSHFWVZKLFKFDQHYLGHQWO\EHFODVVLILHGXQGHUORQJWHUPFKDQJH
WKHSDWLHQWV¶VWDQFHWRZDUGVWKHLURZQSHUFHLYHGFRQWURORYHUKHDOWKLVFOHDUO\VXSSRVHGWR
ODVWORQJHUWKDQMXVWWLOOWKHHQGRIDJDPHSOD\VHVVLRQ7KLVLPSOLHVWKDWRXUKHXULVWLFVKDYH
WR DVVHVV ZKHWKHU WKH JDPHSOD\ LQYLWHV WKH SOD\HU WR WDNH WKH FHQWUDO URXWH ZKLFK LV
UHSUHVHQWHGE\WKHOHIWSDUWRIWKHPDWULFHVEHORZILJ	
Figureȱ1ȱHealthȱGameȱUserȱResearchȱMatrix:ȱeffectiveȱgameplayȱprinciples/entertainmentȱ
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
(DV\IXQH[SORUDWLRQ
IDQWDV\FUHDWLYLW\
&XULRVLW\VXUSULVH3HRSOH
IXQFRPPXQLFDWLRQ
FRRSHUDWLRQFRPSHWLWLRQ
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1H[W WR WKDW ZH QHHG WKHP WR HYDOXDWH KRZ DQG WR ZKDW H[WHQG FHUWDLQ DVSHFWV RI WKH
FDWHJRULHV GHVLJQ 	 JDPHSOD\ SULQFLSOHV ILJ SHUVXDVLYH SULQFLSOHV ILJ DQG
EHKDYLRUDOSULQFLSOHVILJZHUHLPSOHPHQWHGZLWKH[DFWO\WKLVLQWHQWLRQ'RWKH\SURYLGH
SHUVRQDO UHOHYDQF\ GR WKH\ VWLPXODWH UHIOHFWLRQ RQ SHUVXDVLYH PHVVDJHV DQG GR WKH\
SURYLGHVXIILFLHQWIUHHGRPRIVSDFHDQGWLPHWRWKLQNWKHPRYHUFDUHIXOO\"
,QDQDOOLQFOXVLYHH[SHUWHYDOXDWLRQZHZRXOGVWDUWRIIZLWKDVHWRIKHXULVWLFVWKDWFRYHUV
DVVHVVPHQWRIHIIHFWLYHJDPHSOD\SULQFLSOHVDQGJDPHPHFKDQLFVUHODWHGWRHQWHUWDLQPHQW
:KDW W\SHV RI IXQ GRHV LW RIIHU ZKDW PRWLYDWHV SOD\HUV LV WKH FKDOOHQJHVNLOOV UDWLR
SURSHUO\EDODQFHGGRHVLWVWLPXODWHLQRUH[WULQVLFPRWLYDWLRQZKLFKW\SHVRILPPHUVLRQ
RU WUDQVSRUWDWLRQ LQ WKH VWRU\ZRUOGGRHV LW VWLPXODWH DUH WKHJDPHPHFKDQLFV DFFXUDWHO\
DUUDQJHGWRJXLGHSOD\HUVWKURXJKWKHFHQWUDOURXWH"6LQFHZHGHPRQVWUDWHMXVWDVHJPHQWRI
RXUFRQFHSWKHUHZHSLFNMXVWRQHFDWHJRU\RIRXUPRGHOWRH[WUDFWDVHWRIKHXULVWLFVIURP
QDPHO\WKHSHUVXDVLYHSULQFLSOHVILJSDUWLFXODUO\WKRVHRIQDUUDWLYHSHUVXDVLRQ
Figureȱ2ȱHealthȱGameȱUserȱResearchȱMatrix:ȱPersuasiveȱPrinciplesȱ
&HQWUDOURXWH(/0 0HGLXPWRORQJWHUP
FKDQJH
3HULSKHUDOURXWH(/0 6KRUWWRPHGLXPWHUP
FKDQJH
1DUUDWLYHSHUVXDVLRQ
QDUUDWLYHWUDQVSRUWDWLRQ
LGHQWLILFDWLRQSHUVSHFWLYH
3HUVXDVLYHWHFKQLTXH
FRQFHLYHGWRVWLPXODWH
PHWDUHIOHFWLRQ
1DUUDWLYHSHUVXDVLRQ
QDUUDWLYHWUDQVSRUWDWLRQ
LGHQWLILFDWLRQSHUVSHFWLYH
3HUVXDVLYHWHFKQLTXH
FRQFHLYHGWRDYRLG
PHWDUHIOHFWLRQ
3URFHGXUDOUKHWRULFV
DUJXPHQWVE\JRDOV	
UXOHVVWLPXODWHPHWD
UHIOHFWLRQ
(JDOORZEDGEHKDYLRU
VXSSUHVVJRRG&KRLFHV	
DFWLRQVOHDGWRSDUDGR[
 
3HUVXDVLYHWHFKQRORJ\

PHFKDQLFVWRVWLPXODWH
WXQQHOLQJWDLORULQJ
VXJJHVWLRQVHOI
PRQLWRULQJFRQGLWLRQLQJ
3HUVXDVLYHWHFKQRORJ\

PHFKDQLFVWRVWLPXODWH
UHGXFWLRQWXQQHOLQJ
VXJJHVWLRQWDLORULQJ
FRQGLWLRQLQJ
7RROVRI,QIOXHQFH %HKDYLRULVEDVHGRQIL[HG
DFWLRQSDWWHUQV
5HFLSURFLW\FRPPLWPHQW
DQGFRQVLVWHQF\VFDUFLW\
DXWKRULW\
7RROVRI,QIOXHQFH %HKDYLRULVEDVHGRQ
IL[HGDFWLRQSDWWHUQV
6RFLDO3URRIUHFLSURFLW\
DXWKRULW\OLNLQJ

+HXULVWLFVWRDVVHVVQDUUDWLYHSHUVXDVLRQ
2QHZD\WRPRWLYDWHSOD\HUVDQGWRJXLGHWKHLUDWWHQWLRQWRUHOHYDQWLVVXHVFRQGLWLRQDOIRU
WKH FHQWUDO URXWH  LV WR DURXVH QDUUDWLYH WUDQVSRUWDWLRQ &DUSHQWHU 	 *UHHQ 
7UDQVSRUWDWLRQ LQWR D QDUUDWLYH ZRUOG UHIHUV WR FRJQLWLYH HPRWLRQDO DQG LPDJHU\
HQJDJHPHQW LQ D VWRU\ ,QGLYLGXDOV ZKR DUH WUDQVSRUWHG LQWR VWRULHV DUH PRUH OLNHO\ WR
FKDQJHWKHLUDWWLWXGHVDQGEHOLHIVLQWKHGLUHFWLRQVXJJHVWHGE\WKHVWRU\
6RRXUILUVWKHXULVWLFZRXOGEH³+RZGRHVWKHVWRU\RI5H0LVVLRQDLPVDWWUDQVSRUWLQJ
WKHSOD\HU LQWR WKHJDPHZRUOG"´1RQQDUUDWLYHJDPHSOD\SULQFLSOHV	JDPHPHFKDQLFV
FRXOG FDXVH D VRPHZKDW VLPLODU WDFWLFDO LPPHUVLRQ $GDPV  EXW ZH GHOLEHUDWHO\
GLVUHJDUG WKLV IRU QRZ :H FRQVLGHU D VHW RI VXEKHXULVWLFV DV ZHOO ZKLFK DGGUHVVHV
QDUUDWRORJLFDO DVSHFWV OLNH DFWRUV DFWLRQV HYHQWV SORW IDEXOD QDUUDWRU DQG IRFDOL]DWLRQ
%DO  'H *UDDI +RHNHQ 6DQGHUV 	 %HHQWMHV  IRFXV RQ WKH GLPHQVLRQ RI
LGHQWLILFDWLRQZLWK VWRU\ FKDUDFWHUV 7KH\ GHPRQVWUDWH WKDWSHUVSHFWLYH  WKURXJKZKRVH
YLHZSRLQW GR \RX SHUFHLYH VWRU\ HYHQWV DQG FKDUDFWHUV¶ WKRXJKWV DQG IHHOLQJV  DFWXDOO\
LQIOXHQFHGLGHQWLILFDWLRQDQGVWRU\FRQVLVWHQF\RIDWWLWXGHV+RZHYHUJDPHVWRULHVDUHQRW
RQO\DEOHWRUHQGHUGLIIHUHQWW\SHVRILPPHUVLRQOLNHVWUDWHJLFWDFWLFDOVSDWLDODQGWHPSRUDO
LPPHUVLRQ 5\DQ  $GDPV  LQ RUGHU WR VXSSUHVV UHIOHFWLRQ DQG FRXQWHU
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DUJXPHQWV%\ZD\RILQWHQWLRQDOO\PDQLSXODWHGQDUUDWLYHDVSHFWVLWLVIHDVLEOHWRDURXVHD
UHIOHFWLYHPHQWDO VWDWH LQ SOD\HUV DVZHOO LQZKLFK WKH\ DUH SURYRNHG WR WKLQN DERXW WKH
UHSUHVHQWHGHYHQWVLQWKHJDPHWKXVWDNLQJWKHFHQWUDOURXWHRIWKH(/07HFKQLTXHVWRVHW
RII VLJQLILFDWLRQ SURFHVVHV ZKLFK IRUFH SOD\HUV WR UHIOHFW XSRQ WKH QDUUDWLYH HYHQWV DUH
EUHDNLQJWKHIRXUWKZDOO	GHFRQVWUXFWLRQ)UDVFDQDUUDWLYHFRPSOH[LW\QRQOLQHDU
QRQFKURQRORJLFDODVRSSRVHGWRFODVVLFDOQDUUDWLRQGHYLDWLRQVRUVXUSULVLQJSORWWZLVWV
6RWKHILUVWRIWKHWZRIROORZLQJKHXULVWLFVZRXOGEH³,QZKDWZD\WKHVWRU\RI5H0LVVLRQ
SURYRNHVLGHQWLILFDWLRQZLWKDFKDUDFWHUDQGKRZGRHVLWFDXVHWKHSOD\HUWRH[SHULHQFHWKH
VWRU\ HYHQWV DQG WKRXJKWV IURP WKH GHVLUHG SHUVSHFWLYH"´7KH VHFRQG RQH RI WKLV SDLU RI
KHXULVWLFVKDVWRDVVHVVZKHWKHUDQGLQZKDWZD\WKHVWRU\VWLPXODWHVPHWDUHIOHFWLRQ³,V
5H0LVVLRQV¶VWRU\OLNHO\WRVWLPXODWHDUHIOHFWLYHPHQWDOVWDWHLQSOD\HUV"´2IFRXUVHDVXE
VHWZRXOGKDYHWRDVVHVVWKHSRVVLEOHGLUHFWLRQVDQGWRSLFVRIPHWDUHIOHFWLRQWRH[DPLQH
ZKHWKHUWKHEHKDYLRUFKDQJHPHVVDJHLVOLNHO\WREHWUHDWHGDQGDGDSWHGDVLQWHQGHG
)RU QRZZH OLPLW RXUVHOYHV WR MXVW WKHVH SHUVXDVLYH QDUUDWLYH KHXULVWLFV ,Q DQ H[WHQVLYH
H[SHUWUHYLHZRXUVHWRIKHXULVWLFVDGGLWLRQDOO\QHHGVWRDVVHVVWKHH[LVWHQFHDQGQDWXUHRI
SURFHGXUDOUKHWRULFVWKHWRROVRISHUVXDVLYHWHFKQRORJ\DQGWKHSULQFLSOHVRILQIOXHQFHILJ
OHIWSDUW1H[WWRWKDWWKH\QHHGWRH[DPLQHDSRVVLEOHHIIHFWXDWLRQRIEHKDYLRUDOWKHRULHV
ILJ ZKLFK JDPHSOD\ SULQFLSOHV DURXVH VHOIUHJXODWRU\ 	 VHOIUHIOHFWLYH SURFHVVHV
VWLPXODWH WUDQVLWLRQ WRDQH[WVWDJH LQEHKDYLRUFKDQJHRU LPSURYHSHUFHLYHGFRQWURORYHU
EHKDYLRU"
Figureȱ3ȱHealthȱGameȱUserȱResearchȱMatrix:ȱBehavioralȱPrinciplesȱ
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 
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6HOI
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7KHRU\
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7UDQVWKHRUHWLFDO
0RGHORIEHKDYLRU
FKDQJH
&RQWURODQGVWLPXODWHWUDQVLWLRQWRQH[W
VWDJHLQEHKDYLRUFKDQJHSURFHVV
VWLPXODWHXVHUWRWKLQNDERXWDQGUHIOHFW
XSRQPDNLQJWKHPRYH
3URWHFWLRQ
PRWLYDWLRQ
WKHRU\
&RQWUROSHUVRQ¶VSHUFHSWLRQ
WRZDUGVWKUHDWVHYHULW\DQG
SHUFHSWLRQWRZDUGV
SURWHFWLYHEHKDYLRUVHOI
HIILFDF\

7KHQH[WVWHSZRXOGEHWRSHUIRUPWKHDFWXDOH[SHUWUHYLHZLQZKLFKZHVRUWRXWZKHWKHU
DQGKRZWKHPHFKDQLVPVRIQDUUDWLYHSHUVXDVLRQIXQFWLRQLQ5H0LVVLRQ:KLOHH[SORULQJ
WKHERGLHVRI\RXQJFDQFHUSDWLHQWVSOD\HUVFRQWUROWKHQDQRERW5R[[LZKRJHWVGLUHFWLRQV
IURP DQ DPXVLQJ PLQLERW *DPH SOD\ LQFOXGHV GHVWUR\LQJ FDQFHU FHOOV DQG PDQDJLQJ
FRPPRQ WUHDWPHQWUHODWHG DGYHUVH HIIHFWV VXFK DV EDFWHULDO LQIHFWLRQV QDXVHD DQG
FRQVWLSDWLRQE\XVLQJPHGLFDWLRQDVDPPXQLWLRQDQGUHOD[DWLRQWHFKQLTXHVWRUHGXFHVWUHVV
:LWKRXUILUVWKHXULVWLFZHWU\WRDVVHVVWKHUHOHYDQWQDUUDWLYHDVSHFWVE\GHVFULELQJKRZ
WKH VWRU\RI5H0LVVLRQDLPVDW WUDQVSRUWLQJ WKHSOD\HU LQWR WKHJDPHZRUOG$VDSOD\HU
\RX WDNH RII FKRRVLQJ WKH ILUVW SDWLHQW -RKQ'DYLHV ZKRVH 3DWLHQW +LVWRU\ LV GLVSOD\HG
LQLWLDOO\<RXVHH DPDSRIKLVERG\ DQG WKH ORFDWLRQRI5R[[L MXVW EHIRUH\RXJR LQ WR
PHHWPLQLERW6PLWW\ZKRZHOFRPHV\RX MXVWDV\RX¶YHVWHSSHG LQWR5R[[L¶V VKRHV<RX
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VHHP WREH LQ D EORRGYHVVHOZKLFK LV ORRNLQJ TXLWH KXJH WR \RXQRZ DV D ELJ FDYH RI
PD\EH PHWHUV LQ GLDPHWHU 7KH DHVWKHWLFDOO\ SOHDVLQJ HQYLURQPHQWPDNHV \RX IHHO DW
HDVH ZKLOH WKH PLQLERW DV D KXPRURXV QDUUDWRU H[SODLQV -RKQV FRQGLWLRQ DQG \RXU ILUVW
PLVVLRQ ZKLFK EHJLQV DIWHU D VKRUW WUDLQLQJ LQ PRYLQJ DQG VKRRWLQJ :H FRXOG HDVLO\
FRQFOXGHTXLWHVRRQWKDWWKHWHUPVRIRXUILUVWKHXULVWLFDUHDFKLHYHGDGHTXDWHO\VLQFHWKH
QDUUDWLYHDVSHFWVOLNHFKDUDFWHUV	QDUUDWRUDVZHOODVWKHVWRU\VHWWLQJVHHPWREHILWWLQJO\
FRQVWUXFWHGWRGUDZ\RXLQDQGHQJDJH\RXLQWKHVWRU\ZRUOG
:LWK RXU QH[W KHXULVWLF LQ OLQH ZH ZRXOG EH DEOH WR DVVHVV QDUUDWLYH DVSHFWV OLNH
LGHQWLILFDWLRQZLWKDJDPHFKDUDFWHUDQG WKHSHUVSHFWLYHRI WKHSOD\HU6LQFHRXU VSDFH LV
OLPLWHGKHUHZHKDYHWRPRYHRQEH\RQGRXUWKLUGKHXULVWLFDVZHOOZKLFKDVVHVVHVKRZ
WKH VWRU\ SURYRNHV D FHUWDLQ UHIOHFWLYHPHQWDO VWDWH LQ SOD\HUV   WR WKH QH[W VWHS LQ RXU
SURFHVV
7KHUHVXOWVRIRXU LQLWLDOH[SHUW UHYLHZZLOOSURGXFHDOLVWRIDVVXPSWLRQVRQKRZSOD\HUV
ZLOO H[SHULHQFH WKH H[DPLQHG QDUUDWLYH DVSHFWV 7R DVVHVVZKHWKHU RXU DVVXPSWLRQV KROG
DQ\JURXQGZHVHWXSDSURSHUSOD\WHVWIRUZKLFKZHWUDQVIHUUHOHYDQWKHXULVWLFVLQDJDPH
H[SHULHQFHTXHVWLRQQDLUH7KHSOD\WHVWLWVHOIFDQHLWKHUEHH[HFXWHGLQDODEVLWXDWLRQRULQ
PHGLFDO WUHDWPHQW VHWWLQJV ZKHUH SOD\HUV FDQ EH FDUHIXOO\ REVHUYHG GXULQJ WKH WHVW
SRVVLEO\ XVLQJ WKH WKLQNLQJ DORXG PHWKRG DQG VXUYH\HG DIWHUZDUGV XVLQJ RXU JDPH
H[SHULHQFH TXHVWLRQQDLUH 5HVXOWV RI WKLV SOD\ WHVW FRXOG ILQDOO\ OHDG WR DGMXVWPHQW RI
VSHFLILF QDUUDWLYH DVSHFWV LQ RUGHU WR DWWDLQ WDUJHW HIIHFWV QRW RQO\ PRUH HIILFLHQWO\ LH
LPSURYHSDWLHQWV¶SHUFHLYHGFRQWURORYHUKHDOWKEXWPRUHVXVWDLQHGDVZHOO

&21&/86,216$1'',6&866,21
7KH DLPRI WKLV SDSHUZDV WZR VLGHG WR FODULI\ RXU UHVHDUFK DQG DVVHVVPHQW FRQFHSW E\
VNHWFKLQJWKHRXWOLQHVDQGIRXQGDWLRQRIWKHHQWLUHPRGHODVZHHQYLVLRQLWDQGWRH[SODLQ
WKHZRUNLQJRILWWKURXJKWKHFUHDWLRQDQGDSSOLFDWLRQRIKHXULVWLFVIRUDQH[SHUWHYDOXDWLRQ
+RZHYHUZHZHUHRQO\DEOHWRPDNHDVPDOOVWHSLQDVVHVVLQJWKHHIIHFWLYHQHVVRIQDUUDWLYH
SHUVXDVLRQ SULQFLSOHV LQ 5H0LVVLRQ (YLGHQWO\ DQ DOOHQFRPSDVVLQJ WHVW VXLWH UHTXLUHV
KHXULVWLFVH[WUDFWHGIURPWKHRWKHUFDWHJRULHVRIRXUPRGHODVZHOO$IWHUFDUHIXOO\GHVLJQHG
YDOLGDWLRQ VWXGLHV 7%$ZH H[SHFWRXUPRGHOZLOO SURYLGH D IUDPHZRUNRI IXQGDPHQWDO
JDPHGHVLJQSULQFLSOHV	PHFKDQLFVDQGEHKDYLRUFKDQJHPRGHOV	WKHRULHVDLPHGDWWKH
DVVHVVPHQWRI KHDOWK JDPH LQWHUYHQWLRQV6\VWHPDWLF VHOHFWLRQ DQG LPSOHPHQWDWLRQ RI WKH
DSSURSULDWHSULQFLSOHVDORQJZLWKILWWLQJUHVHDUFKDQGHYDOXDWLRQPHWKRGVLVJXLGHGE\WKH
DVVXPSWLRQWKDWVKRUWWHUPDQGORQJWHUPDWWLWXGH	EHKDYLRUFKDQJHERWKUHTXLUHGLIIHUHQW
DSSURDFKHV:HFRQVLGHULWWKHVWUHQJWKRIRXUFRQFHSWWKDWLWLVSXUSRVHIXOO\FRQVWUXFWHGRQ
WKLV SUHPLVH IRXQGHG RQ WKH HPSLULFDOO\ YDOLGDWHG (/0 %RWK URXWHV WKHUHRI JXLGH WKH
VHOHFWLRQRISURSHUJDPHGHVLJQDQGEHKDYLRUSULQFLSOHV WRXVH LQH[SHUW HYDOXDWLRQXVHU
SOD\WHVWVDQGRWKHUUHOHYDQWUHVHDUFKPHWKRGV
2XU QH[W VWHS LV WR SURGXFH HPSLULFDO HYLGHQFH WKURXJK VPDOO UHVHDUFKSURMHFWV WR EHJLQ
ZLWK XVLQJ RXU IUDPHZRUN WR DVVHVV WKH HIIHFWLYHQHVV RI JDPH SOD\ SULQFLSOHV DQG JDPH
PHFKDQLFVLQKHDOWKJDPHVGHVLJQHGE\RXUVWXGHQWV)RUQRZZHDUHWKHILUVWWRDGPLWWKDW
RXUPRGHOLVIODZHGIURPDFHUWDLQSHUVSHFWLYHVRPHHVVHQWLDO WKHRULHVDUHYDOLGDWHGLQD
UDQJH RI PHGLD DQG LQWHUYHQWLRQ W\SHV EXW KDUGO\ LQ JDPHV IRU KHDOWK :H¶G OLNH WR
HVWDEOLVKPRUHVXEVWDQWLDOUHVHDUFKSURMHFWVRQKHDOWKJDPHLQWHUYHQWLRQVDVZHOOLQRUGHU
WRYDOLGDWHRXUPRGHO7KLVSDSHUPLJKWEHUHFRJQL]HGDVDFDOOIRULQWHUQDWLRQDOFOLQLFDO
SDUWQHUV IRU MRLQW UHVHDUFK SURMHFWV LQ RUGHU WR SURGXFH D YDOLGDWHG UHVHDUFK PRGHO DQG
NQRZOHGJHEDVHRQHIIHFWLYHJDPHPHFKDQLFVDQGEHKDYLRUDOSULQFLSOHV2EYLRXVO\ZHDLP
WRVKDUHWKHUHVXOWVIURPIXWXUHUHVHDUFKLQRUGHUWRJXLGHVFKRODUVLQWKLVILHOGDQGWRKHOS
GHVLJQHUV RI KHDOWK LQWHUYHQWLRQV WR EXLOG HYHQ EHWWHU PRUH HIIHFWLYH JDPHV WKDW LQFLWH
VXVWDLQHGKHDOWKUHODWHGEHKDYLRUFKDQJH
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
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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%DQGXUD$ 6RFLDO&RJQLWLYH7KHRU\RI0DVV&RPPXQLFDWLRQ ,Q0HGLDHIIHFWV 
$GYDQFHVLQ7KHRU\DQG5HVHDUFK5RXWOHGJH1HZ<RUN
%HUQKDXSW 5  (YDOXDWLQJ 8VHU ([SHULHQFH LQ *DPHV &RQFHSWV DQG 0HWKRGV
6SULQJHU/RQGRQ
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3HUVXDVLYH JDPHV  WKH H[SUHVVLYH SRZHU RI YLGHRJDPHV &DPEULGJH
0DVV0,73UHVV
%UDDG(3)RONHUWV-	-RQNHU1$WWULEXWLQJ'HVLJQ'HFLVLRQVLQWKH
(YDOXDWLRQRI*DPH%DVHG+HDOWK,QWHUYHQWLRQV,Q%6FKRXWHQ6)HGWNH7%HNNHU0
6FKLMYHQ	$*HNNHU(GV3URFHHGLQJVRIWKHUG(XURSHDQ&RQIHUHQFHRQ*DPLQJ
DQG3OD\IXO,QWHUDFWLRQLQ+HDOWK&DUH9RO$PVWHUGDP6SULQJHU9LHZHJ
%U\DQW - 7KRPSVRQ6 )LQNOH\%: )XQGDPHQWDOV RIPHGLD HIIHFWV:DYHODQG
3UHVVLQF/RQJ*URYH
&DUSHQWHU-0*UHHQ0&)O\LQJ:LWK,FDUXV1DUUDWLYH7UDQVSRUWDWLRQDQGWKH
3HUVXDVLYHQHVVRI(QWHUWDLQPHQW,Q7KH3V\FKRORJ\RI(QWHUWDLQPHQW0HGLD%OXUULQJWKH
/LQHV %HWZHHQ (QWHUWDLQPHQW DQG 3HUVXDVLRQ QG (GLWLRQ (G / - 6KUXP 5RXWOHGJH
$FDGHPLF
&LDOGLQL5%,QIOXHQFHWKHSV\FKRORJ\RISHUVXDVLRQ&ROOLQV%XVLQHVV1HZ<RUN
&VLNV]HQWPLKDO\L0)ORZWKHSV\FKRORJ\RIRSWLPDOH[SHULHQFHVWHG1HZ
<RUN+DUSHU	5RZ
(UPL 0l\Ul  )XQGDPHQWDO&RPSRQHQWV RI WKH*DPHSOD\([SHULHQFH$QDO\]LQJ
,PPHUVLRQ ,Q 3URFHHGLQJV RI 'L*5$  &RQIHUHQFH &KDQJLQJ 9LHZV ± :RUOGV LQ
3OD\$XWKRUV	'LJLWDO*DPHV5HVHDUFK$VVRFLDWLRQ'L*5$
)UDVFD*RQ]DOR9LGHRJDPHVRIWKHRSSUHVVHG9LGHRJDPHVDVDPHDQVIRUFULWLFDO
WKLQNLQJDQGGHEDWH6FKRRORI/LWHUDWXUH&RPPXQLFDWLRQDQG&XOWXUH*HRUJLD,QVWLWXWH
RI7HFKQRORJ\
)LVFKEHLQ0	$M]HQ,%HOLHIDWWLWXGHLQWHQWLRQDQGEHKDYLRUDQLQWURGXFWLRQ
WRWKHRU\DQGUHVHDUFK5HDGLQJ0$$GGLVRQ:HVOH\
)RJJ%-3HUVXDVLYH7HFKQRORJ\8VLQJ&RPSXWHUVWR&KDQJH:KDW:H7KLQNDQG
'R(OVHYLHU6FLHQFH	7HFKQRORJ\6DQ)UDQFLVFR
)XOOHUWRQ 7  *DPH 'HVLJQ :RUNVKRS $ 3OD\FHQWULF $SSURDFK WR &UHDWLQJ
,QQRYDWLYH*DPHV(OVHYLHU0RUJDQ.DXIPDQQ
*UDDI$+RHNHQ+6DQGHUV-%HHQWMHV:-,GHQWLILFDWLRQDVD0HFKDQLVPRI
1DUUDWLYH3HUVXDVLRQ,Q&RPPXQLFDWLRQ5HVHDUFKSXEOLVKHGRQOLQH0D\6DJH
+RSH/DE75,5HDOWLPH$VVRFLDWHV5H0LVVLRQ3DOR$OWR&$+RSH/DE
$YDLODEOHDWKWWSZZZKRSHODERUJLQQRYDWLYHVROXWLRQVUHPLVVLRQ$FFHVVHG-DQXDUL

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.KDUUD]L+DGL$P\6KLURQJ/X)DUGDG*KDUJKDEL:KLWQH\&ROHPDQ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 3DVW 3UHVHQW DQG )XWXUH ,Q*$0(6)25+($/7+
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0DU\$QQ/LHEHUW,QF
.DWR306WHYH:&ROH$QGUHZ6%UDGO\Q%UDG+3ROORFN $9LGHR*DPH
,PSURYHV %HKDYLRUDO 2XWFRPHV LQ $GROHVFHQWV DQG <RXQJ $GXOWV :LWK &DQFHU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5DQGRPL]HG7ULDO,Q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.RHIIHO& +RFKOHLWQHU:/HLWQHU-+DOOHU0*HYHQ$7VFKHOLJL0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8VLQJ
+HXULVWLFV WR (YDOXDWH WKH 2YHUDOO 8VHU ([SHULHQFH RI 9LGHR *DPHV DQG $GYDQFHG
,QWHUDFWLRQ*DPHV,Q (YDOXDWLQJ8VHU([SHULHQFH LQ*DPHV%HUQKDXSW5HGFKDSWHU
6SULQJHU/RQGRQ
/D]]DUR1 7KH)RXU)XQ.H\V ,Q*DPH8VDELOLW\$GYLFH IURP WKH H[SHUWV IRU
DGYDQFLQJ WKH SOD\HU H[SHULHQFH ,VELVWHU . 	 6FKDIIHU 1 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/LP7/RXFKDUW66XWWLH5LWFKLH$QGUHHD6WDQHVFX5RFHDQX0DUWtQH]2UWL]0RUHQR
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 6WUDWHJLHV IRU (IIHFWLYH 'LJLWDO *DPHV 'HYHORSPHQW DQG ,PSOHPHQWDWLRQ
&KDSWHULQ<RXQJN\XQ%DHNDQG1LFROD:KLWWRQ7KRPDV(GV&DVHVRQ'LJLWDO*DPH
%DVHG/HDUQLQJ0HWKRGV0RGHOVDQG6WUDWHJLHVSS,*,*OREDO
3HWW\ 5( %DUGHQ - 	 :KHHOHU &KU  7KH HODERUDWLRQ OLNHOLKRRG PRGHO RI
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 GHYHORSLQJ KHDOWK SURPRWLRQV IRU VXVWDLQHG EHKDYLRUDO FKDQJH ,Q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
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<RUN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0LFKDHO5LFK&KXQ:&KDQ 6PLWD1D\DN 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5ROH RI9LGHR*DPHV LQ ,PSURYLQJ
+HDOWK5HODWHG 2XWFRPHV $ 6\VWHPDWLF 5HYLHZ ,Q $PHULFDQ -RXUQDO RI 3UHYHQWLYH
0HGLFLQH$P-3UHY0HG±
5DKPDQL(VPDHHO	6X]DQQH$XVWLQ%RUHQ9LGHRJDPHVDQG+HDOWK,PSURYHPHQW
$ /LWHUDWXUH 5HYLHZ RI 5DQGRPL]HG &RQWUROOHG 7ULDOV ,Q *$0(6 )25 +($/7+
-2851$/5HVHDUFK'HYHORSPHQWDQG&OLQLFDO$SSOLFDWLRQV9ROXPH1XPEHU
0DU\$QQ/LHEHUW,QF
5\DQ0/1DUUDWLYHDVYLUWXDOUHDOLW\LPPHUVLRQDQGLQWHUDFWLYLW\LQOLWHUDWXUH
DQGHOHFWURQLFPHGLD%DOWLPRUH0G-RKQV+RSNLQV8QLYHUVLW\3UHVV
6DOHQ.=LPPHUPDQ(5XOHV2I3OD\*DPH'HVLJQ)XQGDPHQWDOV0,7SUHVV
&DPEULGJH0DVVDFKXVHWWV
6FKHOO - 7KH DUW RI JDPH GHVLJQ  D ERRN RI OHQVHV %XUOLQJWRQ0DVV0RUJDQ
.DXIPDQQ
6WURPEHUJ3*&DXJKWLQSOD\KRZHQWHUWDLQPHQWZRUNVRQ\RX6WDQIRUG&DOLI
6WDQIRUG8QLYHUVLW\3UHVV
7DQ(6 +HWSOH]LHUYDQPHGLDHQWHUWDLQPHQW$PVWHUGDP9RVVLXVSHUV89$ 
$PVWHUGDP8QLYHUVLW\3UHVV
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7KRPSVRQ5+DGGRFN*6RPHWLPHVVWRULHVVHOO:KHQDUHQDUUDWLYHDSSHDOV
PRVWOLNHO\WRZRUN"(XURSHDQ-RXUQDORI6RFLDO3V\FKRORJ\(XU-6RF3V\FKRO±

9RUGHUHU 3 )UDQFLV )6WHHQ 	 (ODLQH &KDQ  0RWLYDWLRQ ,Q -%U\DQW 	 3HWHU
9RUGHUHU(GV3V\FKRORJ\RIHQWHUWDLQPHQW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